Analysis of temporal and dose-dependent effects of estrogen on monoamines in brain nuclei.
Levels of norepinephrine (NE), dopamine (DA) and serotonin (5-HT) were measured in hypothalamic and limbic nuclei of ovariectomized rats after various doses of estradiol and at various intervals after estradiol administration. Of 13 areas examined, time- and dose-dependent effects of estrogen on monoamine content were restricted to only a few, discrete areas which concentrate estradiol. Subcutaneous administration of 1-50 micrograms of estradiol benzoate (EB) and measurement of monoamines 24 h later was associated with dose-dependent increases of NE in the medial preoptic nucleus, diagonal band nucleus and periventricular area of the anterior hypothalamus, and increased levels of DA in the periventricular area of the preoptic area. No changes were found in 5-HT levels, but dose-dependent increases in the level of the 5-HT metabolite, 5-hydroxyindole acetic acid (5-HIAA), were measured in the lateral portion of the ventromedial nucleus. Effects of 5 micrograms of EB were evaluated at 1.5, 6, 12 and 45 h after administration. No changes were noted at 1.5 h, but 5-HIAA in the ventromedial nucleus was elevated at 6 and 12 h. NE levels were elevated at 12 and 45 h in the diagonal band and preoptic nuclei and at 45 h in the lateral septum and periventricular area of the hypothalamus. DA levels decreased in the arcuate-median eminence area 45 h after estrogen. Intravenous administration of 10 micrograms of estrogen and measurement of monoamines 1 h later was not associated with altered levels of any monoamine suggesting that the estrogen-dependent changes are consistent with the genomic model for steroid hormone action.(ABSTRACT TRUNCATED AT 250 WORDS)